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The use of radioactive materials for measuring soil moisture and density has received much attention in recent years. Many
papers have been presented indicating a great future for this nondestructive type of testing. The California Division of Highways has
been interested in this process for many years and in 1954 started applying nuclear methods to the study of moisture and density
changes in subsurface soils. In recent years the Division has been doing experimental work with the surface units for measuring soil
moisture and density.

A brief explanation of the principles underlying these measurements of soil moisture and density is desirable for those not
familiar with this method. The density of a soil is measured by means of the Compton effect. A radioactive source emitting gamma
rays is used. As the gamma ray penetrates the material being tested it collides with the electrons in the outer orbit of atoms and
rebounds at a slightly lower energy level. The returning reflected rays are registered by a detector. Each scattering increases the
probability that the gamma ray will be absorbed before it reaches the detector. The combined effect is that the more dense the soil
the fewer will be the number of rays returning to the detector tube. By placing a pickup tube in the system, with the pickup tube lead-
shielded against direct radiation from the source, the gamma rays reaching the detector tube can be counted. Thus the counts
received by the pickup tube will be inversely proportional to the electron density of the material being tested, and the density of the
media being tested. Unfortunately the rebound of the gamma rays, or Compton effect, is affected by the chemical composition of the
elements of the material being tested. The gamma ray absorption is also a function of the chemistry of the material being tested.

16. ABSTRACT

17. KEYWORDS

13
18. No. OF PAGES:

http://www.dot.ca.gov/hq/research/researchreports/1961-1963/63-16.pdf
19. DRI WEBSITE LINK

This page was created to provide searchable keywords and abstract text for older scanned research reports.
November 2005, Division of Research and Innovation

63-16.pdf
20. FILE NAME



ClibPDF - www.fastio.com

http://www.fastio.com/


ClibPDF - www.fastio.com

http://www.fastio.com/


ClibPDF - www.fastio.com

http://www.fastio.com/


ClibPDF - www.fastio.com

http://www.fastio.com/


ClibPDF - www.fastio.com

http://www.fastio.com/


ClibPDF - www.fastio.com

http://www.fastio.com/


ClibPDF - www.fastio.com

http://www.fastio.com/


ClibPDF - www.fastio.com

http://www.fastio.com/


ClibPDF - www.fastio.com

http://www.fastio.com/


ClibPDF - www.fastio.com

http://www.fastio.com/


ClibPDF - www.fastio.com

http://www.fastio.com/


ClibPDF - www.fastio.com

http://www.fastio.com/


ClibPDF - www.fastio.com

http://www.fastio.com/

	E:\images\000008\00000807.tif
	image 1 of 13
	image 2 of 13
	image 3 of 13
	image 4 of 13
	image 5 of 13
	image 6 of 13
	image 7 of 13
	image 8 of 13
	image 9 of 13
	image 10 of 13
	image 11 of 13
	image 12 of 13
	image 13 of 13




